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PRODUCT VENDING SYSTEM WITH 
PNEUMATIC PRODUCT OFI IVFBV 



Field of Invention : 

■ni- h T in T ti0n r6lateS t0 Vendln9 ' h9nd,in 9' de,iverv «nd dispensing of 
■nd.v.dua y packaged products such as beverages or other items of food and more 
part.cu.any, to the delivery and dispensing of food and other vended products,' par i'cZ y 

=~ d bevera9es in bew c — - °- p-d— 



Background of the lnu»mi»n- 

numb M f UC " ° f the m ^.nd«ing of food and beverages and the vending of a .arge 
number of other ret.,, products occurs in circumstances that are ancH.ary to some other 
marketmg achv.ty by which other products and services are so.d. That other activity is the 
P~tract.cn that brings the customer onto the business premises of the 
causes the customer to enter into a business re.ationship with the merchant. For examp. 
bote and trave. accommodations, entertainment and sports events, recreationa. activities 

117 S6rV,Ce a r iti6S " tendi ° 9 t0 aUt ° m0bi,e fUe,in ° «- service, persona 
g oom.ng serv.ces and wa.ting for services or business appointments a., may provide the 
pnmary reasons for people to enter onto certain business premises or to engage in a 
com munic tl with a busjness enterprjse Such customers 

or p^ducTs m Char96S ° f ° ther f ° rmS ° f PaVmem bein9 m8de f0r s -h services 

On the occasions of the presence on such business premises, such people often 
have a demand other products, such as food or beverage products, and become 
customers of the merchandizing of such other products. The demands for such 
product. ,n such c.rcumstances are not the resu.t of any particu.ar purchasing effort made 
by such cus omer s to obtain such products, but are rather demands arising out of inherent 
needs anc,..ary to the occasions that attracted the people to the business premises 
laZ I h T 6SS ° f merCh8ndi2in 9 ° f Product, to such potentia. customers is 
largely based on the merchant having in place a system to take advantage of the 
opportunity to serve the customers' needs. The ability to provide the needed products to 
the customer with maximum convenience while avoiding extra effort and time commitments 
by the customer may be the key to the success of any additional sales activity by the 
merchant. On such occasions, the success in vending such ancil.ary products may based 
more on the conven.ence and ease of the transaction to the customer than on the price 
However, the practicality of providing such systems by the merchant may a,so be based on 
the conven.ence to the merchant in servicing such system without employing additional 
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persona , . spaC9 — g ,~ ~. . — * — - - ~~ 

t0 persons attending some .van, o, ^ s , P equired . g ene,al,y iabo, in.en.ive 

6 other than tha purchaaa of such anc »e v P od substantla „ v d „ fere „, .Ml. and 

a „d apaoa consuming enterpr, a that often « ^ £ngaglng in vending of 
expertise than the main bu.me.s being condu ^ ^ ^ o( ^ 

such products can add -"""''^^"to the merchant. The activity o. vending 
whi ch is often impracticai ^^^^^tan^*^*^- 
10 some unreiated products to a bus ne. . cus » ^ ^ opporni 

which, in many cases, deters J time du ,i„ g which could purchase 

Customers of many businesses have ^ ^ „ no 

merchandise and would purchase — ^ a , , ga . 0 „„e 

opportunity to do so. Fo, «-*^,^ , mlnl)B . ere spend weiting .or the tan Mo 
„ pump islend o. a gasoline service moon. sev ^ b(j made b the 

m. During this time, the purchase of a so ft dnn ^ ^ yehlc „ „ 

gaS 0line customer who b "o approach a vending machine. Such a 

being .ueled to enter the L atthe pump, which accepts a charge 

oesoline customer may be provided with a card e ^ Such , 

20 I Z account as payment ,o, the ^J^oTL ^ — to leave the 

customer may therefore forego *e "Penddu.e necessarv 
Led vehicle a, the pump to P"--^ 0 T Xssiona, services, ,o, service to be 
product. Other customers spend "'"t barbershops and beauty selons, in ticket and 
performed on vehicles, for W-^"^ , ocatlons . During this idle time, th. 
26 edmi.sion lines and a, a vane* of o « bu.^ ^ ^ ^ ,„ ^ dif)icu „ y >nd co s, o, 

opportunities to vend products to in occas , 0 ns. 

priding or adapting a m «h»^^» ° „ due ln part to the need to 

Difficulty in merchandising product 0 ^ > „, other 

protectively ..ore V^*££%Z beverages fo, immediate consumption is 
on food product, for example, the '«J^ sale ° over-the-counter sale by a server or 

30 typically carried ou, in one of two unatt e„ded sale from a dm* 

Indent e, a store or other indoo oc a, on or b ^ ^ ^ 

dispensing machine, which ™ **^£Z m ^ployed t.chnipues to a, leas, partial v 
systems and vending devices of the prior art hav P ^ ^ ^ ^ ^ p 
eutomate the vending of beverages and other too p ^ > ^ au , omated 

product delivery in systems ,0 ' VOnC ." 9 machines, for example, the exca.s.ve ag.tat.on 
"problems. In carbonated soft *^r^^^ upo n the opening of the container, 
of the bottled product results m °"><™™"°J t0 avo id a breaking or mixing of the 
40 Many solid food products also £ „"= be ve,eges that are to be so.d or 

product in its container dunng «™^J n refrigeralsd temperature that several 
mmediate con.ump.ion are usua» stored a, ^ ^ d 

degrees ebove ,he freezing pom. » «. Th g ^ 
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machines are usually not employed at times where below freezing temperatures are 
expected. 

Systems have been provided for the marketing of beverages such as juices and soft 
drinks at locations more convenient to consumers. Such locations have included many that 
are frequented by vehicular or pedestrian traffic, such as gas stations and entertainment 
facilities. These locations have included concession counters and convenience stores that 
have been integrated with the gas station or entertainment facility. 

Outdoor retail locations such as the vehicle service islands of gas stations are 
increasingly being provided with payment devices such as credit card readers that are 
operatively connected with the vehicle service devices, such as the gasoline dispensing 
pumps, for use by a customer purchasing gasoline, for example, to pay for the purchase 
without leaving the vicinity of the vehicle. At such locations, the customer is, nonetheless, 
required to enter the adjacent store facility to purchase snacks or beverages. The logistics 
of purchasing such additional products subjects the customer to an additional 
inconvenience, requiring some additional time and effort, which, in a certain percentage of 
cases, the consumer elects to forego, resulting in a loss to the retailer of a potential sale. 
Furthermore, the use of card readers at self-service gasoline pumps provides the capability 
for completely unattended gasoline sales, with the customer delivering the purchased 
gasoline from the self-service pump and making automatic payment without the intervention 
of a service attendant. Such a capability makes possible the sale of gasoline at night or at 
other times when no attendant is on duty, since there is no cash that must be handled and 
no requirement for the added security incident to a facility at which cash will be accepted 
and stored. At such unattended facilities, conventional systems for providing additional 
products such as beverages to the gasoline customer are not readily adaptable. 

The vending of sandwiches and other solid food products for immediate 
consumption in the facilities discussed above present similar problems. Such products must 
usually be contained in their individual packaging, must be protected from environmental 
conditions such as excess heat or cold, and are preferably cooled or heated prior to or upon 
vending so as to require a freezer or a heating device such as a broiler or microwave oven 
that is preferable not to maintain at the vending area. With carry-out and drive-through fast 
food facilities, prepared heated or cooled foods are selected by customers from limited lists, 
packaged, paid for, and delivered into the hands of the customer in a manual labor intensive 
operation, presenting similar problems. 

Accordingly, there is a need in the retailing industry, particularly for the sale of cool 
beverages, or temperature maintained, cooled or heated food items at locations such as gas 
stations, for delivering and dispensing such products to the consumer at a location of 
maximum convenience. 
Summary of the Invention: 

A primary objective of the present invention is to provide a method and system for 
merchandising products to customers in situations and at locations where it has previously 
been inconvenient or expensive to do so. It is a particular objective of the present invention 
to vend food and other products to customers at locations at which it may be impractical 
to store the products and to do so in a way that minimizes the amount of human labor 
required to sell and deliver the products to the customer. 

It is one particular objective of the present invention to provide a vending system 
with the ability to automatically deliver and dispense or otherwise present products to 
customers at locations remote from the product storage area and to allow the customer the 
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m « a nH order their purchases without the intervention or assistance 
ability to select products and orde the, pu ^ ^ 

of a sa.es or product dehvery ^'^l^^^^co^nx^or^ 
mention to provide such a systern -n wh, ^ -s can > ^ ^ 

.ocation ^^^^^^ from the vending site and to accommodate a 
the storage location to separate ^ structure device or partition therebetween, 

pedestrian, «^Z^^>^ — to provide a vending 

It is another particular obiective ° >< packages to customers 

system w„h the ability ^'^^^To Z ^Z I delivery peraoo o, by 
with ou, the need for the product ,o ha a, n«f . «- £«™ V a furtha- 

,ha moveman, o. a reusable T^J"££T.£m end method for delivering 
elective o. the present invenpon M ^to ^ 8 ^ „„„ di , perain9 tempera , U ra 
purchesed ^-"^^1 own non-reusebla Indiyidua, packages 
maintained beverages o, otha, food p-odu con , ro|led location s , h a. are of 

:,r,rci n y 9 er r,:: - - - — ioM,ions 
^^raChTo:^ 

system and method for delivering , temeeratu, ^ ^r ^ml.aining .he product 
products for immediate consumption may be carr»d ou _ 

thrcugh the euxiliery product vending system. svsiem 

„ is . stil, further *7"^ „«„»^P- 
automatic delivery of a beverage or o«w food prod ^ ^ 

,o a consumer at a location remote from e "> p , cular 0Djsc ,i ve „f 

minlme, agitation o, rough ^^^^^ = supply focation to a 
, he present invention l™^JZZclZL preferably to do so without the use of 

According to the princip.es o, the present .venb.^ ^^r^ 
a„ d system by which indivrduafly ^J ^^Ztl and other consumable 
dr i„ks. solid food items tem p er .,„,e controlled environment 

convenience products, ere mama me d prate V ^ _ consumer des|ring 

H beneficial a, a storage location are preferahly delivered, without 

such product for immediate consump on. Such ^ _ ^ a vendmg 

manually being carried, from a sto eg c PP Furtr ,e, according to other 

^^^^=1^. moved from the supply to the vending 
locations without the use of a carrier .0. the product. 
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With the preferred embodiment of the invention, a product is ordered and may also 
be paid for by the consumer at the point of sale adjacent a service counter, an outdoor 
access lane, which may be at a drive-up location such as at vehicle accessible a gasoline 
pump island at a gasoline service station, or at some other goods and services vending area, 
such as a general store counter, a ticket counter, an exercise machine, or other such 
location. The ordered product is delivered, in response to the order, from the storage 
location by way of a pneumatic tube. 

In accordance with one preferred embodiment of the invention, a mechanism is 
provided that selects a product in response to the entry of a selection command by the 
consumer at the point of sale, and feeds the product in its packaging container, either by 
loading the packaging container into an adequately insulated and padded capsule or carrier, 
for delivery through the pneumatic tube, or preferably by loading the packaging container 
directly into the pneumatic tube, with the container appropriately configured to fit in and 
through the tube. A pneumatic tube conveyor system delivers the product to the point of 
sale at which the product may be carefully decelerated and automatically removed from the 
capsule, or presented only in its packaging container, to the consumer. More than one 
customer terminal may be provided in a single system, in which case any of a number of 
conventional techniques may be used to route the product to the customer terminal from 
which the order originated, and to charge the price of the product to the appropriate 
customer. Additionally, the packaging container is preferably configured to form a seal with 
the wall of the tube, preferably in a pair of annular regions around the container periphery, 
facilitating the transportation of the product through the tube, with the packaging container 
of the product serving as the outer carrier for the product, without the need for a separate 
moveable capsule or carrier to further contain the packaged product for movement through 
the tube. 

According to one aspect of the present invention, pneumatic tube conveyor system 
delivers the product to the point of sale at which the product may be carefully decelerated 
and automatically removed from the capsule, or presented, preferably only in its packaging 
container, to the consumer. In the preferred embodiment of the invention, a deceleration 
device is provided at the delivery or dispensing location that responds passively to the 
approach of the product through the tube by isolating a cushion of air ahead of the 
approaching product and gradually exhausting the cushion to gently bring the product to 
rest for removal by the customer. In the specific illustrated embodiment, the deceleration 
device includes a valve positioned near the delivery end of the pneumatic tube at the 
customer location, with a bypass tube extending from a bypass port beyond the delivery 
position back to the valve. A floating piston lies in the tube beyond the delivery position 
and ahead of the bypass port. Exhaust ports are provided in the tube just beyond the valve. 
The approach of the product container through the tube compresses air in the delivery end 
of the tube and in the bypass tube, moving the floating piston forward toward the exhaust 
ports, preferably in an upward direction. Passage of the product through the valve causes 
the valve to seal off the bypass tube, trapping air behind the piston as the product container 
engages the piston, thus causing the piston to have a gentle braking effect on the motion 
of the product. Then, as the product moves further against the piston, the valve is released 
allowing a controlled flow of air from the bypass tube, gradually releasing the pressure 
behind the piston to decelerate the product to a rest position at a product delivery port of 
the tube. The sealing structure built into the walls of the containers is utilized to facilitate 
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Ihe _«ou ne p-o^, h ,ou 9 ^ e ,u rs 

the product deceleration f-J-**^ , he sy5tem „ the pr esen, invention is 
,„ certain preterred forms of ttainvenoo ^ ^ ^ whlch 

provided in the form of a supplement °' p vending or se ,vice 

B advantage is taken j^^^TT^ - - °— " °< ^ 

providing svstem. Preferably. a ° va ™ 9 |a , ed/ particularly of the payment 

system or the subsystems w,.h wh,ch n a ^ ountin9 for P a vm .„, for an 

accounting subsystem o, ^'^ ^Z Z « — - ° ut « °* 
order placed by a customer ,n the aux,l,a, syst v ^ auch >$ by 

10 information identifying ^^^t nTc»um of the customer. In a gasoline 

charging or otherw.se "™> *™™° % oi automobile maintenance items, food or other 
vending system, for example, the vendmg °' therefor m ada 

Further, in other diverse systems, a chart, may ^ 

account o, a user or customer of a membership card, key 

system according to the present mvenpon by accep hn membarshlp facility such 

card or u tared personal idem, icabon numb , o ^ ode ^ ^ 

20 as a recreational or ^^^"J^Z^^^ 

system such as a hotel, a hote , guest :*m ■ ^ charged „ , gue s< 

set and have purchases of products de ve, d by ^ ^ ^ , he , 

room. Such a gues, may * P £^ d and ordering a product by way o, the vrdeo 
premises, by Inserting a room key o, key ca ^ , beverage , 

26 „, other automated equipment. Thus. £^ „, ,„ an exercis8 ,„„„. The 

a snack or a personal arbde m a bote h I or Jobb V. P service and the provision and 
potel may use such a system to ac ° ™ 0 * ° airports , supermarkets, and other 

tacilities where a patron thereof s dent, fa a p „ MS provid ed by the drverse 

-n=ro,r;^t=^^ 

Hotel room-service systems, remote bar ae™» and <»« food c ^ ^ ^ ^ ^ 
36 facilities and to provide «*«~ "~^,.n*. from a ba, or kitchen may 

systems, automated order ^ — „ at «*" ,0 ° d i,emS ' 

communicate an order to a centrel » ca((iar sh aped non-rausable 

prepackaged or manuaily ^ing container for the food product or may 

containers. The containers may form W^W carriBt ,„, , he pack a g ing 

40 surround such a ^^ZZ ^Z^, either manual.y o, automatical, into 

container. The piratically transferred to a dispensing termmal 

a the tube of a pneumabc conveyor <°*j>"» agtomated payment dev.ces, 

at th , remote termina. "-."^S^^u--- account identifying devices. 
„, p ,e.e,.bly. with card reader s or hercu . o ^ ^ vendjng SYStem . 

45 such devices may further be coup ed wnh ^ ^ ptoduct 
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particularly across a pedestrian or vehicle lane or way, or past a product conveyor or other 
transport lane or other object that prevents placing the product storage at the point of sale 
or delivery of the product to the customer, or through a wall or floor or past another object 
that separates the customer from the storage area. 

Further in accordance with certain embodiments of the present invention, there .s 
provision for automation of the product storage restocking process. The product storage 
is preferably made accessible to the product supplier or distributor, for example, by 
providing a beverage storage unit at a gasoline service station accessible from outside of 
the building through a locked door to which a product supplier's delivery person has a key. 
Such storage unit can be restocked at any time, not only when the gasoline station 
attendant is on duty. Communication with the product distributor is made automatically by 
the system, which keeps track of inventory and automatically signals the distributor or 
supplier when stocks are low. 

The advantages of the present invention include that of conven.ence to the 
consumer. In addition, the method and system of the present invention facilitate the sale 
of beverages and other such consumable products where sales might not otherw.se take 
place Such sales may also take place without an attendant being on duty to provide the 
product or to collect the payment for the product, because the credit charging capacity of 
the gas dispensing or other such operation can be utilized. Further, such product sales will 
command a higher price due to the additional convenience that is provided. As a result, the 
profitability of operating a retail facility such as a gas station is likely to be increased. With 
the system of the present invention, the products dispensed are protected from heat and 
cold and the exchange of cash in connection with such a product's sale is avoided, thus 
eliminating one element of the problem of the security of the facility. Further, advantages 
of the invention include the convenient unattended vending of products to a customer, 
including the delivery of the product from a remote storage location without agitating or 
otherwise damaging the product. As a result, the automated vending of food, includ.ng 
beverages, in their own packaging containers and without a separate carrier or mechanical 
conveyor is achieved. 

These and other objectives and advantages of the present invention will be more 
readily apparent from the following detailed description of the drawings of the preferred 
embodiment of the invention, in which: 



Brief Description o f the bmwnmo. 

Fig. 1 is a perspective view of one preferred embodiment of a system according to 
principles of the present invention. 

Fig. 1A is a schematic perspect.ve view of a card reader of the system in one 
alternative embodiment to that of Fig. 1 . 

Fig. 1B is a schematic perspective view of an alternative dispensing unit of the 

system of Fig. 1. . •» o < c- 

Fig 2 is a cross-sectional view of the system of Fig. 1 along the line 2-2 of Fig. 1, 

illustrating, in one portion thereof, a carrier or capsule being loaded with product and, in 

another portion thereof, a capsule that has been delivered to the point of sale. 

Fig. 3A is a cross-sectional view illustrating a portion of Fig 2 with the capsule in 

an intermediate stage of being unloaded of product. 

Fig. 3B is a cross-sectional view similar to Fig 3A with the capsule in a final stage 

of being unloaded of product. 
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Figs. 4A is a sectional view of a portion of Fig. 2 illustrating the loading of a 
beverage in its packaging container into a pneumatic tube so that the packaging container 
forms the carrier. 

Figs. 4B is a sectional view of a portion of Fig. 2 illustrating the delivery of the 
5 beverage of Fig. 4A in its container. 

Fig. 4C is an isometric view of a food item in its packaging container for delivery 
through the pneumatic tube of the system of Fig. 1. 

Fig. 4D is an isometric view of embodiments of product packaging containers 
preferred for systems such as illustrated in Figs. 4A-4C. 
10 Fig. 4E is a diagram illustrating containers of Fig. 4D in a pneumatic tube. 

Fig. 5A is a perspective view of an alternative embodiment of the system of Fig. 1 . 
Fig. 5B is a perspective view of another alternative embodiment of the system of 

Fig. 1. 

Fig. 5C is a perspective view of another alternative embodiment of the system of 

15 Fig. 1. 

Fig. 5D is a diagrammatic illustration of an alternative embodiment of a system 
according to the present invention. 

Fig. 6 is a simplified diagram, similar to Fig. 2, illustrating one preferred system 
having a product deceleration device according to certain principles of the present invention, 
20 illustrating its condition prior to the arrival of a product through the delivery tube to the 

customer terminal. 

Fig. 7 is a perspective view of the deceleration device of the system of Fig. 6. 

Fig. 7A is a cross-sectional view along line 7A-7A of Fig. 7. 

Fig. 7B is a perspective view of a portion of the deceleration device of Fig. 7 after 
25 a product has entered the deceleration valve. 

Fig. 7C is a perspective view, similar to Fig. 7 illustrating a product at its delivery 
position at the customer terminal. 

Fig. 8 is a perspective view illustrating an additional or alternative valve arrangement 
for use in a deceleration device. 
30 Detailed Description of the Drawings: 

Fig. 1 illustrates one preferred embodiment of the invention in the form of an 
automated retail system 10 that includes a product vending system in the form of an 
automated food or beverage delivery and dispensing system 1 1 in combination with a 
diverse product providing system in the form of a self-service gasoline dispensing facility 
35 12. The gasoline dispensing system 12 of the combination 10 typically includes a building 

1 5 that may be an attended retail store with one or more remote outdoor gasoline pumps 
1 3 located at one or more remote outdoor islands 16 that are accessible to the customers 
of the gasoline facility 1 1 . Adjacent the store building 1 5 and the island 1 6 are provided 
one or more vehicle lanes 17 that render the building 15 and the pump island 16 directly 
40 accessible to the vehicles of customers. In all but ideal climates, the building 1 5 is usually 

provided with climate control such as heating and air-conditioning, while the pump island, 
being outdoors, is at the ambient temperature dictated by the climate. 

Pump islands 1 6 are increasingly being provided, even in the prior art systems, with 
card readers 18 that are electrically interconnected with an accounting, payment or billing 
45 system 1 9 of the facility 1 2, which is typically in communication with an on-line credit card 

verification or banking operation 19a, often by way of telephone lines, 19b. With such 
billing systems, gasoline customers of the facility 1 2 are able to purchase gasoline without 
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the assistance of an attendant, either to pump the gasoline or to collect the payment 
therefor and can do so without leaving the vicinity of their vehicles in the lanes 1 7. Such 
billing systems 19 are provided with logic that combines information from the gas pumps 
1 3 relating to the amount and type of gasoline purchased with account information relating 
5 to the customer from the card reader 1 8. The billing system 1 9, in one form, is an on-line 

terminal of a large computer at a central bank or oil company credit card account system 
or a combination of a cash register and such a terminal. In another form, the system 19 
includes a programmed computer at the facility 12, which may process all charges on the 
site or be combined with the terminal form of system and shares functions with the 
10 computer at the central accounting system. 

With the present invention, the addition of the product dispensing and delivery 
system 1 1 as an axillary system to a diverse product or service providing system, such as 
the self-service gasoline vending facility 12, provides the capability for the gasoline 
customer of the facility 12 to also purchase beverages and other products with the same 
15 convenience as is possible for the purchase of gasoline, and at the same time. This is 

provided by including in the system 1 1 one or more customer accessible product delivery 
terminals that include product presenting or dispensing units, such as beverage dispensing 
units 20, adjacent the gas pumps 1 3 at each of a plurality of the gasoline pump islands 1 6 
or at another outdoor location 21 adjacent the traffic lanes 1 7. The dispensing units 20 of 
20 the customer terminals are preferably each adjacent to or included in the credit card reader 

18 and provided with an order entry panel 22 by which the customer may add to his 
gasoline purchase the selection and purchase of a beverage, as illustrated in Fig. 1 A. The 
panels 22 preferably include one or more selectors, such as push buttons (not shown) for 
selecting the product to be purchased. 

The units 20 are preferably connected to some device, circuitry or other 
transmission or communication link 18a that is in communication with the card reader 18 
or the billing system 19 of the gasoline vending system 12 so that information of the 
purchase and price of the product is communicated to a payment system such as the 
gasoline credit card account of the customer. Aseparate card reader 23, customer .denff .er 
30 or payment device may be provided at any of the dispensing units 20, for example at at a 

location 21 that is distant from the reader 1 8 at the pump island 1 6. Such dispensing units 
20 preferably include a panel 22, so that the consumer may order such a beverage, as 
illustrated in Fig. 1. Also, a dispensing unit 20 may be provided at an attended counter or 
indoor room temperature location 24, and tied into a payment device, which may be ,n the 
35 form of a credit card reader, a personal identification number entry device, or a cash register 

payment receiving or charge system within the building 15, which is set to process a 
transaction of the customer of the vending system 11. 

In its preferred form, the payment device by which the price of the product being 
vended is charged to a particular customer is in the form of a communication device or 
40 circuit that is tied into a diverse system through which a customer has inflated a 

transaction, having entered the information necessary to charge the customer with the price 
of the product or to include the price in the product in the amount of the pending 
transaction. Thus, by situating the payment device at a gasoline pump at which credit card 
information is entered to activate a gasoline dispensing transaction, the customer who 
45 generally occupies the space adjacent the order entry device 22 on which an order or the 

product's made, can merely enter a purchase selection on the pane. 22, without further 
entry of customer identifying or account information. Similarly, by situating the customer 
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terminal adjacent a checkout lane of a supermarket, convenience store or other retail facility 
so that only a customer in the process of engaging in a retail transaction has access to the 
panel 22, a product order can be processed from a selection on the panel 22, charging the 
price directly to the pending transaction being processed at the checkout lane cash register. 

In the illustrated embodiment of Fig. 1, the beverage vending system 1 1 is further 
provided with a product supply terminal 29 that includes a temperature controlled storage 
vault 25 that is preferably enclosed within the store facility 1 5 and is generally refrigerated 
or otherwise temperature maintained at approximately 5°C. The vault 25 is interconnected 
with each of the dispensing units 20 by one of the pneumatic tubes 26 of a pneumatic 
delivery system 30 of a type more particularly illustrated in Fig. 2. 

Referring to Fig. 2, the pneumatic delivery system 30 includes the tube 26 of 
generally circular cross-section, which extends from the vault or beverage storage unit 25 
within the store building 15, and the beverage dispensing unit 20 at the gas pump island 
16. According to one embodiment of the invention, within the tube 26 is contained a 
carrier 31, which, during normal operation of the pneumatic delivery system 30, is not 
removable from the tube 26, although the carrier 31 may be removed from the tube 26 by 
way of a service door (not shown) in the tube 26 at one or more locations along the tube 
26. The tube 26 has a single loading end 32 at the vault 25 and a single discharge end 33 
at the dispensing unit 20, with only one carrier 31 per tube 26, although more than one 
such tube 26 may be provided to connect the vault 25 with more than one dispensing unit 
20 at different outdoor or other locations. 

The storage unit 25 may be provided with a reloading access door 125 that is 
accessible from outside of the building 15 to permit restocking by the product distributor 
without involvement of the operators of the gas station facility 12. Such a storage unit 25 
is preferably provided with sensors 1 26 that may be linked to the inputs of a computer 127 
that is programmed to automatically evaluate the stock in the unit 25 and communicate over 
phone lines 128 with the product distributor, advising that the storage unit 25 at the 
particular facility 12 is in need of being restocked. 

At the loading end 32 of the tube 26, a pneumatically or electrically operable gate 
35 is provided, which is operated in response to a signal from a pneumatic delivery system 
or conveyor controller 36 to a gate actuator unit 37. The gate 35 is moveable between an 
open position at which a filled beverage container 40 may be loaded from the vault 25 into 
the carrier 31 and a closed position that will allow a vacuum to be drawn between the gate 
35 and the carrier 31 to move an empty carrier 31 from the dispensing unit 20 toward the 
vault 25. Such a vacuum is applied by a high volume pump 41 being operated at a vacuum. 
The actuator unit 37 may also be provided with valving, a pump or other devices to vent 
or otherwise control the pressure within the tube 26 immediately inside of the gate 35 to 
insure the desired motion of the carrier 31 in the portion of the tube between the gate 35 
and the pump 41 . 

The configuration of the carrier 31 , which is illustrated in more detail in Figs, 3A and 
3B, may be formed of a cylindrical tubular body 44 formed of metal or hard plastic, which 
is open at both ends. The inside surface of the body 44 is formed of a padded and 
thermally insulative material 43. Within the body 44 is slidably mounted a circular plunger 
45. The inner surface of the insulative material 43 formed of a material that is adapted to 
permit the plunger 45 to slide fairly freely but to form at least a moderate air seal with the 
body 44. The plunger 45 is contained within the body by circular stops 46 formed in the 
opposite ends of the body 44. The plunger 45 slides sufficiently freely in the body 44 so 
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as to be drawn to the low pressure side of the carrier 31 and thus locate itself at the leading 
end of the carrier 31 as the carrier 31 is being pneumatically forced through the tube 26. 
At the ends of the body 44, around the outside of the stops 46, is provided a pair of 
annular bumpers 47, preferably of a moderately hard rubber or similarly elastic synthetic 
material. The bumpers 47 support the carrier 31 in a low friction slidable contact with the 
wall of the tube 26 and hold the body 44 in spaced relationship to the wall of the tube 26 
to facilitate the movement of the carrier 31 around curves and bends in the tube 26. The 
plunger 45 provides both a seal to facilitate movement of the carrier 31 in the tube 26 and 
a support for the bottom of the container 40 in the carrier 31 . The inside surface of the 
body 44 provides a small amount of friction force to hold a container 40 therein while the 
carrier 31 is moving, but not so much friction as to interfere with the loading of the 
container 40 into the carrier 31. In addition or in the alternative, other elements may be 
provided to hold the product container 40 in the carrier 31, such as pins or, as illustrated 
in Figs. 3A and 3B, for example, by spring clips 82. 

Referring again to Fig. 2, at the supply terminal 29 within the vault 25 is provided 
a conveyor loading mechanism 50 for feeding beverage containers 40 of any selected one 
of a number of types from a supply 51 to the input end 32 of the tube 26. Any one of a 
number of retrieving and feeding devices may be provided as the mechanism 50 to drop or 
robotically retrieve and place the selected container 40 into the open end 32 of the tube 26. 
In Fig. 2, a drop-shoot vending machine type of dispensing unit is illustrated as the 
mechanism 50 for simplicity, in which actuators 52 open a door 53 at the bottom of the 
supply 51 to individually drop one beverage container 40, in accordance with a signal from 
a loading mechanism controller 55. onto a loading trough 56, with the bottom of the 
container 40 facing the open end 32 of the tube 26. In this position, a loading ram 57 
pushes the container 40 into the carrier 31 , also in response to a signal from the controller 
55. 

To be loaded with a container of beverage 40, the carrier 31 must be secured in the 
position illustrated by the phantom lines 31 a in Fig. 2. In this position, one of the bumpers 
47 will rest against a fixed bumper or stop 59 surrounding the opening at the open end 32 
of the tube 26, and is of smaller diameter than the tube 26 or the bumpers 47 of the carrier 
31 to trap the carrier 31 in the tube 26. In this position, a solenoid actuated locking 
member 56, which is activated by a signal from the conveyor controller 36, holds the carrier 
31 immobile while the container 40 is being loaded into the carrier 31. Dur.ng loading, of 
course the gate 35 is open. Also during loading, the plunger 45 may be in any posit.on 
initially but it will be forced to the end of the carrier 31 that is farthest from the end 32 of 
the tube 26 by the pushing of the container 40 by the ram 57. The carrier 31 , with the 
slidable plunger is symmetrical and, with some tube configurations, can be used .n either 
direction and loaded with containers 40 from either side. 

The tube 26 usually extends horizontally from the vault 25 but may rise or fall 
somewhat on the way to the location of the dispensing unit 20. Approaching the 
dispensing unit 20, the tube 26, in the preferred embodiment, changes to a vertical 
orientation to enter the dispensing unit 20 from the bottom or, as shown in the illustrated 
embodiment, from the top. The discharge end of the tube 26 at the dispensing unit 20 is 
preferably closed and contains a carrier holding space 60, approximately as long as the 
carrier 31 that spaces the closed end 33 of the tube 26 from a delivery window 61 in the 
side of the tube 26. A horizontal surface 62 in the form of a counter top covers the 
dispensing unit 20 and ahgns with the boundary between the top of the holding space 60 
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and the delivery window 61. The delivery window 61 faces the customer, for example, 
toward the window of a vehicle 64 on the access way 17, and is provided with a door or 
cover 65 that, when in a closed position, pneumatically seals the window 61 , as in Fig. 3A, 
and when in an open position allows a container 40 to be removed from the tube 26, as in 
Fig. 3B. The door or cover 65 may be configured to open and close by vertical movement 
on the tube 26, or by rotational movement around the tube 26, or by hinged motion or 
otherwise. Preferably, the opening and closing of the door is achieved by the actuation of 
a door operating motor 66 in response to a signal from the conveyor controller 36. The 
door 65 may be made of a transparent plastic material, which is particularly desirable if 
manual opening of the door 65 or manual activation of the door opening actuator 66 is 
desired. 

In the vertical portion of the tube 26, either near the end 33 of the tube 26 or, 
preferably, just above the delivery window 61 , is an additional high volume pump 68, which 
is also controlled by signals from the conveyor controller 36. The pump 68 operates in 
cooperation with the pump 41 to move the carrier 31 back and forth between the vault 25 
and the dispensing unit 20. This pump 68 may be a vacuum pump or may also be capable 
of operation at positive pressure. When a carrier 31 is being moved from the vault 25 
toward the dispensing unit 20, the pump 68 will operate at a vacuum, at least until the 
carrier 31 is in a position and moving at a speed sufficient to insure that it will continue to 
drop by gravity toward the dispensing unit 20. The position and speed of the carrier 31 
may be verified by the provision of one or more sensors, such as, for example, optical 
sensor 67 in the wall of the tube 26. When the carrier 31 has reached the point of the 
sensor 67, for example, the pump 68 and/or a pressure control unit 70, which may include 
one or more valves, vents to atmosphere or pumps, will be operated to insure that some 
pressure is provided in a sealed space in the tube 26 below the arriving carrier 31 to 
cushion the arrival of the carrier 31 at the dispensing unit 20, and to bring it to rest gently 
in the space 60 adjacent the end 33 of the tube 26. 

When a carrier 31 has arrived at the space 60 containing a beverage container 40, 
a locking solenoid 72 is actuated in response to a signal from the conveyor controller 36 
to lock the carrier 31 in position in the tube 26 so that the beverage container 40 therein 
can be unloaded. The unloading of the beverage container 40 is accomplished by the 
movement of a piston 74 of an unloading cylinder 75 that is actuated, also in response to 
a signal from the conveyor controller 36, as is better illustrated in Figs. 3A and 3B. As 
illustrated in Fig. 3A, the actuation of the cylinder 75 extends the piston 74 upwardly into 
contact with the underside of the plunger 45. With the locking solenoid 72 holding the 
carrier 31 against movement in the space 60, the plunger 45 slides upwardly in the carrier 
31 , lifting the container 40 upwardly into alignment with the window 61 above the counter 
surface 62. When the container 40 is adjacent the window 61 with the plunger 45 aligned 
with the countertop 62, the door opening mechanism 66 is actuated to open the door 65 
so that the container 40 can be removed by the customer, as illustrated in Fig. 3B. 

An alternative structure for the pneumatic delivery system 30 may provide for the 
carrier 31 to have a door or opening in the tubular body 44 for the removal of the contents 
by the customer, as the carrier 31 presents the product at the dispensing unit 20, as 
illustrated in Fig. 1B. Pneumatic delivery systems that include additional details of systems 
such as system 30 are well known and may be utilized with the system 30 described 
herein. 



WO 96/28279 



PCT/US96/03590 



The operation of the conveyor controller 36 and the loading mechanism controller 
55 are coordinated and controlled in response to orders placed by customers on the panel 
22 and in response to payments made by way of entry of charge account information into 
the card reader 1 8, through a beverage delivery system or main controller 80. For example, 
when a gasoline customer purchases gasoline and inserts a charge card in the card reader 
1 8, a message is displayed asking if an additional purchase of a beverage is desired. If so, 
an order may be placed by selecting the brand and type of beverage desired by pressing a 
button on the panel 22. This button selection transmits the beverage order to the main 
controller 80 which preferably controls the conveyor controller 36 and loading mechanism 
controller 55 to cause delivery of the product to the customer. The controller 80 is also 
part of the communication circuitry 18a that causes the price of the order to be added to 
the gasoline charge made through the billing system 1 9 (Fig. 1 ) to the account identified by 
the card read by the card reader 18. If the carrier 31 is in the position 31a indicated by the 
phantom lines near the loading end 32 of the tube 26 in Fig. 2, the gate 35 is opened, the 
loading mechanism controller 55 is signaled by the controller 80, which causes the 
controller 55 to activate the appropriate actuator 52 to open the door 53 to drop the 
selected beverage in its container 40 into the trough 56. Thereupon, the controller 55 
energizes the cylinder 57 to push the dropped container 40 from the trough 56 into the 
carrier 40. When the controller 80 determines that the container 40 has been loaded into 
the carrier 31 , through feedback signals from the controller 55 or through additional sensors 
(not shown) that may be provided, the conveyor controller 36 is signaled to initiate the 
transporting of the loaded carrier 31 to the dispensing station 20. 

The transporting of the carrier 31 to the dispensing station or unit 20 begins with 
the assurance that the door 65 that covers the window 61 is closed and that the pressure 
control unit 70 is set to insure that the lower end of the tube 26 is sealed. Then the pump 
68 is energized. The gate 35 will remain open at this time or there will be other openings 
to allow a venting of atmosphere to the vault side of the carrier 31 . This will cause the 
carrier to be drawn through the tube 26 toward the pump 68. When the carrier 31 has 
reached the vicinity of the sensor 67 and is moving sufficiently to cause it to reach the 
vertical section of the tube 26, the pump 68 is turned off, allowing the carrier 31 to free 
fall. However, in that the lower portion of the tube 26 is sealed pressure in the tube 26 
below the carrier 31 will inhibit the fall of the carrier 31 . Either by providing for appropriate 
sealing in the lower end of the tube 26 to allow for a controlled escape of air from the tube 
26 or by operating the pressure control unit 70. which is optional, pressure can be 
maintained in the lower portion of the tube 26 that allows the carrier to be gently lowered 
to the space 60 at the lower end of the tube 26 so as to rest on a stop 81 provided there, 
at which point it is locked by the actuation of the lock solenoid 72 in response to a signal 
from the conveyor controller 36. 

Then, the piston 74 is actuated to lift the container 40 on the plunger 45 to the 
window 61 , the door 65 covering the window 61 is opened, and the beverage container 40 
is removed.' Thereupon, the door 65 is closed, the gate 35 at the upper end of the tube 26 
is closed, the pressure control 70 is actuated to vent the lower end 33 of the tube 26 to 
atmosphere, and the motor 41 is operated to apply a vacuum to the tube 26. The vacuum 
in the tube 26 first draws the plunger 45 to the top of the carrier 31 where it rests against 
the stop 47. Then, the pressure differential on the plunger 45 causes the carrier 31 to be 
forced upwardly in the tube 26 toward the pump 41 . Pump 41 is turned off as the carrier 
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31 approaches, allowing the carrier to continue toward the stop 59 at the end 32 of the 
tube 26. At this position, the carrier 31 may be stored to await another order. 

The system of the present invention can also be used without a separate carrier 31 , 
but rather with the packaging container such as the beverage container 40 serving the 
function of the carrier 31 . This is practical with blow molded plastic beverage bottles and 
other reasonably shatter resistant containers, as for example, container 40a, as illustrated 
in Fig. 4A, which shows the container 40a being loaded directly into the tube 26 at the 
loading end 32 of the pneumatic system 30 by actuation of the plunger 45. With such 
direct loading of the container 40a into the tube 26, the internal cross-section of the tube 
25 must match the external cross section of the container 40a. Preferably, the tube 26 is 
configured to accept standard packaging containers, which, in a bottled beverage vending 
system, is usually the round cross-section of a beverage bottle. 

Fig. 4B illustrates beverage container 40a at a dispensing unit 20a at the discharge 
end 33 of the pneumatic system 30. Such a pneumatic system may include the air cushion 
decelerating feature as described above or some other structure to slow the container 40a 
upon its arrival at the dispensing unit 20a. 

Fig. 4C illustrates a food packaging container 40b, such as a plastic tubular can with 
a wide lid at one end, that is of the same exterior cross section as the plastic beverage 
container 40a which is illustrated in Figs. 4A and 4B. In the container 40b may be provided 
a sandwich 91, which may be delivered heated when selected by a customer. In such 
system, some sort of heating unit <not shown) such as a warmer that stores the product 
in heated condition, or microwave unit that heats the product in response to an order. Or 
the sandwich may be a cold sandwich that is stored under refrigeration. The food product 
is dispensed and then loaded in its warmed or refrigerated condition into the tube 26 in the 
same manner as a beverage is loaded, as described above. Similarly, a frozen product such 
as ice cream or some other food product may be similarly provided. Such product may be 
placed in the container 40b in a plastic film or paper wrapping or with such other packaging 
material as is necessary to insure its safe delivery through the tube 26. Such food items 
are preferably maintained in a prepackaged condition in such container 40b in the storage 

unit 25. . . 

Where the product is to be transported in its own packaging container, it is 
preferable that the container 40a or 40b be shaped so as to form two annular bumper rings 
47a and 47b, as illustrated in Fig. 4D, and included in the systems illustrated in Figs. 5A- 
5C described below. The rings 47a,47b serve a tube sealing function similar to that of the 
bumpers 47 of the carrier 31 in the embodiments of Figs. 2, 3A and 3B. The rings 47a,47b 
have outside diameters that are slightly smaller than, but approximately in conformity w.th, 
the internal cross-sectional diameter of the tube 56. The cross-section of a central portion 
97 of the containers 40a,40b that extends between the rings 47a,47b should be recessed 
at least by a radius of curvature 98 that is nominally less than, and generally falls within an 
envelope 98a defined by the inside curvature limit of the sharpest bends of the inside of the 
tube 56 as illustrated in Fig. 4E. Similarly, the end portions 99 of the container 40a,40b 
should also fall within an envelope 98b defined by the outside curvature limit of the 
sharpest bends of the tube 56. While two annular rings 47a,47b are shown on each of the 
containers 40a,40b of Fig. 4D, other configurations are acceptable, such as providing the 
center bottle 40a in Fig. 4D with only one ring, such as ring 47b, or to make the contamer 
40a generally barrel shaped, where the "ring" is the widest cross-section of the container 
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40a that permits the container to move without binding around the curved sections of the 
tube 56. 

Various forms of the beverage containers 40a and food containers 40b are 
illustrated in Fig. 4D. These containers 40a,40b may be formed of a blow molded plastic 
or in such other manner as are formed plastic soft drink bottles or other preferably plastic 
containers for food and the packaging of merchandise. With such containers 40a,40b, the 
rings 47a,47b and the sections 97 and 99 of the container bodies respectively between the 
rings and at the ends are formed integrally of the molded wall of the container 40a,40b. 

With one or more ring sections 47, or sections of enlarged cross-section, the 
maximum diameter of the container 40 can be closer to that of the diameter of the tube 56, 
thus producing a better seal that enables a greater pressure differential to be maintained 
across the container 40 moving through the tube 56. With greater pressure differential 
maintained, the container moves more effectively through the tube 56 and is less likely to 
bind and rattle in the tube as a result of the more effective pneumatic force on the 
container. In the tube 26, the ring sections 47 are the closest portions of the containers 
40 to the inside of the wall of the tube 26, generally slidably supporting the container in the 
tube. 

While the system 10 is disclosed in a gasoline station setting, it should be 
appreciated that such a system can be used in combination with other vending systems. 
Some features of the invention can be realized in a stand-alone system for dispensing food 
or beverages sold independently of other products. For example, in Fig. 5A a system 10a 
is illustrated in which the pneumatic system 30 thereof has its dispensing unit 20b at the 
check-out lane of a super market. Such a system 10a may charge the purchase of an 
purchased item, such as a beverage carried in a container 40a, to a grocery order being 
accounted for at a check-out counter 95. Such a system 10a may charge the purchase of 
an purchased item, such as a beverage carried in a container 40a, to a grocery order be.ng 
accounted for at a check-out counter 95. The beverage container 40a utilizes a container 
wall configuration employing the annular seal structure 47a and 47b, discussed in 
connection with Figs. 4D and 4E, above. 

A further example is illustrated in Fig. 5B in which a dispensing unit 20c is provided 
in a system 10b at a recreational location such as a swimming pool or swimming club. 
Such a unit may contain its own charge card reader or, where at a membership facility or 
the like, accept a member code and charge the item to the member's account. 

Further, Fig. 5C illustrates an example of a dispensing unit 20d of a system 1 0c that 
may be preferably associated with a device such as an automated teller machine or other 
accounting system at which an account of a customer is identified to facilitate a purchase. 

Fig. 5D illustrates a system 101 employing principles of the invention in a hotel for 
replacing a hotel room minibar system or other room supply or delivery system. In such a 
system 101 includes a pneumatic delivery system delivers food and beverages, towels or 
personal items to the guests' rooms in response to commands entered by the hotel guest 
on a data entry device, such as by use of a television set remote controller to select items 
from a menu displayed on a television screen in the guest's room. Such a system 101 
includes a remote storage unit 102, similar to those described in the systems above, 
selectively connected through a pneumatic delivery system 103 with each of a plurality of 
guest rooms 104. In the rooms 104 is situated a delivery terminal 105 to which the 
container carrying the beverage or other product or item is presented to the room guest. 
The room guest selects the item desired from a menu displayed on the screen 106 of the 
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cable television set 107 in the guest room 104, preferably by entering a menu item code 
on the channel selector of the television remote controller 108. The command signals are 
communicated through the television cable connection 109 to hotel office 1 10 and billing 
equipment located thereat, which includes circuits programmed to operate automated 
product selection and loading equipment 11 1 at the storage unit. 

In the hotel system 101, the order commands originating from the guest rooms 104 
are identified with the rooms 104 from which the commands originated, and therefore the 
products ordered may be automatically charged to the guest's room or account. When the 
guest is out of the room 1 04 and in another part of the hotel, such as at the swimming pool 
115 on a golf course or tennis court or other recreational facility 1 16 of a resort hotel, in 
an exercise room 117, or in the hotel lobby, a hall or conference area 118, use of the 
system to order beverages or other products may result in a charge to the guest's room by 
the provision of a code entry device such as a key card reader 1 19, at dispensing terminals 
20e, which condition the operation of the system on the entry of a personal identity number 
or insertion of a machine readable room key card to identify the guest and the guest room 
account to which the item is to be charged. 

In such a hotel system 101, the storage unit may also be provided with a loading 
port 112 for accepting special food containers 40c manually loaded with food items 
comparable to room service items prepared by the hotel kitchen 113 in response to the 
orders entered by the guest in the rooms 104. The system 101 may be similarly provided 
with a loading port 120 for accepting custom mixed drinks in tillable beverage containers 
40d at the hotel bar area 1 22. 

Fig 6 illustrates a product delivery or dispensing unit, such as unit 20b, configured 
in an embodiment that is an alternative to that of Figs. 3A and 3B, particularly with respect 
to a product decelerating device 100. In Fig. 6, a product supply enclosure or vault 25 that 
contains the product supply and loader is connected to the inlet end of tube 26 of the 
pneumatic conveyor system 30. Vacuum pumps 41 and 68 are connected to the tube 26 
at upstream and downstream portions thereof, respectively. The product loader and supply 
25 and pumps 41 ,68 are shown connected to output lines of the system controller 80. The 
delivery end of the conveyor 30 includes the decelerating device 100 connected to the 
downstream or outlet end of the tube 26 and extends into the dispensing or delivery unit 
20b of the customer terminal. The device 100 includes a passive bypass valve 125 
connected in the tube 26 downstream of the downstream pump 68, preferably in a 
vertically downwardly descending section 127 of the tube 26. In this section 127, a 
product will be moved by gravity through the tube 26 toward the dispensing unit 20b, in 
absence of a pneumatic pressure differential across the product. 

As is more particularly illustrated in Fig. 7, the valve 125 includes a chamber 128 
of generally rectangular horizontal cross-section and having a wide upper portion 131, a 
narrow lower portion 132, and a tapered central portion 133 having generally inclined side 
walls 134 The chamber 128 is centered and in vertical alignment with an inlet port 1 35 
at the top of the chamber 128 and connected to the tube 26, and a lower port 136 
connected to and in vertical alignment with a vertical delivery section 140 of the tube 26. 
Within the chamber 128 are a pair of opposed flap valve members 141 and 142, each 
pivotally connected at the bottom ends 138 thereof to the wall of the chamber 128 
immediately above the lower port 136 of the valve 125. The members 141,142 have an 
angle formed in the center thereof that is the same as the angle 144 between the s,de 
vertical walls of the lower chamber sect.on 132 and the tapered walls 134 of the central 
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chamber portion 133. So shaped, the members 141,142 will conform to and lie against the 
walls of the chamber 128 when the valve 125 is open, as illustrated in Fig. 7B. 

Immediately below the lower port 136 of the valve 125, at the upper end of the 
delivery section 140 of the tube 26 are approximately six angularly spaced vent holes 148 
5 that are have a cross-section effective to vent gas within the tube to atmospheric pressure 

at an attenuated rate. A bypass tube 1 50 is connected between one of the sloped walls 
1 34 of the chamber 1 28 and the bottom 151 of the tube delivery section 140. The bypass 
tube 150 includes a section 152 of round cross-section which connects to a crescent 
shaped section 153 appended to the back of the delivery section 140 of the tube 26, as 
10 illustrated in Fig. 7A, opposite the product removal gate or window 61 in the dispensing or 

delivery unit 20b. 

With the window 61 closed, the pressure within the delivery tube 140 remains at 
nearly atmospheric pressure until a container 40a is moved through the tube 26 and into 
the vertical portion 127, where, by its own momentum and the force of gravity, it pushes 

1 5 air before it, facilitated by the sealing action of the annular rings 47a, 47b formed in the 

container 40a. The air pushed or pumped by the moving container 40a passes through vent 
holes 155 in the upper segments of the members 141,142 and through the bypass tube 
1 50, and into the bottom 1 5 1 of the tube section 1 40. In the tube section 1 40 is provided 
a cylindrical floating plunger-like head 160 that is vertically slidable within the tube, but 

20 forms a generally effective seal with the cylindrical wall of the tube 140. The floating head 

160 normally rests against a retaining grid 161 near the bottom end 151 of the tube 
delivery section 140. The members 141,142 are provided with bias springs 163, at the 
pivot points 1 36 that are sufficiently strong to hold the members together, as illustrated in 
Fig. 7, against any pressure differential that may develop by the air flowing across the vent 

25 holes 148 as the container 40a approaches the valve 125. The head 160, however, is 

sufficiently moveable in the tube 140 so as to move upwardly, as indicated by arrow 162, 
in the tube 140, as pressure develops through holes 155 and bypass tube 152 at the 
bottom of the tube 140 below the floating head 160, lifting the head 160 against the 
atmospheric pressure in the tube 1 40 above the head 1 60 due to the venting through holes 

30 148 to the outer ambient pressure environment. 

The tapered wall portions 1 34 of the valve 1 25 include a pair of stopper pads 1 64, 
which are positioned to close the holes 1 55 in the members 1 41 , 1 42 as the members pivot 
against the pads 1 64, as illustrated in Fig. 7B. As the container 40b filled with a beverage 
enters the valve 1 25, as Fig. 7B shows, the members 1 41 , 1 42 are cammed apart, bringing 

35 the holes 155 into contact with the pads 164, sealing the bypass tube 150 from the top. 

In the meantime, the head 1 60 will have moved against a stop ring 1 66 immediately below 
the holes 148 near the lower valve port 136. The container 40a continues to move 
downwardly against the head 160, supported on the air pressure beneath the plunger or 
head 160 in the tube section 140, causing the head 160 to move downwardly against the 

40 pressure in the tube section 140 while decelerating the container 40b. As the container 

40a moves out of the valve 125, the members 141,142 are urged together and away form 
the pads 164, thus opening the holes 155, and allowing the air in the tube 140 to escape 
through the bypass tube 150, permitting the pressure to be drop on the underside of the 
head 160. The container 40a thereupon gently descends as the head 160 gently settles 

45 against the grid stop 161 below the window 61 , presenting the product in its container 40a 

at the window 61 for removal by the customer, as illustrated in Fig. 7C. 
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The deceleration device 100 and the containers 40a and 40b having the integral 
annular seals 47a,47b facilitate the automatic pneumatic delivery of beverages and other 
food products, and other products such as those that would be damaged by less gentle 
handling than described above. The deceleration device 100 derives the energy needed to 
develop back-pressure ahead of the container 40 arriving at the customer terminal from the 
kinetic energy of the moving product in the tube 26, which pressure is used to slow and 
stop the container. In the preferred embodiment described above, this is achieved positively 
and reliably by the use of a passively controlled mechanical valve 125, that is activated by 
contact by the moving container 40. 

While such a device is preferred, in the alternative, a sensor could be employed to 
detect the arrival of the container 40 at the valve 125 and the valve could then be actively 
controlled by energizing a solenoid, pneumatic cylinder or other element to cause the 
valving to be affected to route the pressurized air through the backup tube 1 50 and to seal 
off the tube 150 at the proper times. Further, a separate air supply could be employed to 
develop the back-pressure, rather than using the moving container to provide the 
pressurized air. However, using the container 40 to develop the back-pressure removes 
energy form the moving container and thus contributes to the deceleration of the product. 

In addition, or in the alternative, a gate-type valve 1 75 can be used, as illustrated 
in Fig 8 and activated to block the tube behind a container 40 as the container passes, 
thereby creating a vacuum behind the advancing container 40 to provide the a negative 
pressure to brake the motion of the container 40. The use some positive pressure ahead 
of the product, however, is preferred to generate the back-pressure to decelerate the 
product. In the embodiment of Fig. 7C, the members 141,142 are configured to have a 
sealing effect when in contact with each other and between their edges and the parallel end 
walls of the chamber 128, thereby facilitating the development of a vacuum in the space 
176 between the members 141,142 and the product in the container 40. 

An advantage of using the separate floating head or plunger 160, rather than only 
the container 40, is that a plunger can be provided that forms a seal with the wall of the 
tube that is tighter than can be provided between the tube 26 and the container 40 alone. 
A tighter fit of the container 40 with the wall of the tube 26 will inhibit low frict.on motion 
of the container 40 through the tube 26 and will restrict the ability of the container 40 to 
round the bends of the tube. The tighter fit between the tube 26 and the plunger 160 
provides more effective and predictable braking of the motion of the container 40, thus 
avoiding occasionally excessive impact of the product at the final stop 161 due to 
insufficient deceleration or bouncing of the product due to too much deceleration. The 
preferred embodiment presents a passive deceleration device, which is reliable, economical 
and easy to control. 

In operation, after being loaded into the leading end of tube 26 at the loading station 
29 in response to a signal from the controller 80, a product such as a beverage in a 
container 40a in the form of a plastic beverage bottle , for example, will move through tube 
26 under a pressure gradient in the downstream direction imposed by vacuum pump 68, 
as illustrated in Fig. 6. The product will pass around a bend or curved portion 26a of the 
tube 26, with the annular ring portions 47 of the bottle 40a permitting the bottle to move 
freely around the bend and through the tube while maintaining effective sealing contact with 
the wall of the tube 26. As the bottle passes the pump 68, a sensor (not shown) may 
signal the controller 80 to turn off the motor 68. 
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The beverage filled container 40a will then proceed, under its own momentum and 
under the pull of gravity, downward in the tube 26, as illustrated in Fig. 7. So moving, the 
kinetic and gravitational energy of the moving container is partially expended against the 
pressure of the air in the tube beneath the container 40a, increasing the pressure below the 
container 40a in the tube 26. At this point the members 141,142 of the valve 127 are 
closed and the disc 1 60 is resting on the grid stop 1 6 1 in the lower portion 1 40 of the tube 
26. Air under increasing pressure in the tube 26 below the bottle 40a thereupon flows 
through the holes 155 in the members 141,142, and through bypass tube 150, increasing 
the pressure below the disc 160 and lifting the disc 160 as the air above the disc 160 
remains at ambient pressure, being vented to atmosphere through holes 148 in the lower 
part 1 40 of the tube 26 at base of the valve 1 25. The disc 1 60 moves toward and against 
the stop ring 1 66 as the container 40a approaches the top of the valve 1 25, as the pressure 
below the container 40a and below the disc 160 approaches a maximum, as illustrated in 
Fig. 7B. 

As the container 40a enters the valve 125, it contacts the upper portion of the 
members 1 41 ,1 42, camming them apart, also as illustrated in Fig. 7B, causing the pads 1 64 
to block the holes 148, trapping the air in the bypass tube 1 50 and in the space in the tube 
140 below the disc 160, as the container 40a contacts the disc 160. The disc 160, with 
the pressurized air beneath it, thereupon elastically increases to a maximum force on the 
bottom of the container 40a, which increases the deceleration of the container 40a, as the 
container 40a continues to move downward. Immediately upon the downward movement 
of the container 40a and disc 160 from the position shown in Fig. 7B, the members 
141,142 move together under the force of springs 163, opening the holes 155 into the 
valve 1 25 and the upper portion of the tube 26. This gradually reduces the pressure in the 
lower portion 140 of the tube 26 and allows the disc 1 60 to gently lower the container 40a 
onto the stop grid 1 6 1 , presenting the beverage product in its container 40a at the window 
61 of the customer terminal 20b. 

Those skilled in the art will appreciate that there are many uses of the present 
invention, and that the invention is described herein only in its preferred embodiments. 
Accordingly, additions and modifications can be made without departing from the principles 
of the invention. Therefore, the following is claimed: 
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1 . A system for vending individually packaged food products comprising: 

a customer terminal having an order entry device operable to generate an order 
command in response to order input from a customer and a product dispensing unit operable 
to present a food product in its packaging container to the customer; 

a food product supply terminal; 

a pneumatic conveyor extending between the food product supply terminal and the 
product dispensing unit operable, when activated, to move an individually packaged food 
product in its packaging container from the supply terminal to the dispensing unit; and 

a controller operable to activate the conveyor, in response to an order command 
from the order entry device, the controller being logically linked to a payment device that 
accepts payment for the product or charges payment therefor to the customer. 

2. The system of claim 1 wherein: 

the food product supply terminal includes a product storage unit having a 
temperature maintained interior; and 

the customer terminal is located in an ambient temperature environment. 

3. The system of claim 2 wherein: 

the pneumatic conveyor includes a reusable hollow carrier moveable therein having 
a thermally insulating wall and adapted to enclose a food product therein for transfer from 
the food product supply terminal to the product dispensing unit; and 

the pneumatic conveyor being operative, when activated, to apply a pneumat.c 
pressure across the carrier to move the carrier from the food product supply terminal to the 
product dispensing unit. 

4 The system of claim 2 wherein: 

the product storage unit is a refrigerated unit configured to support a plurality of 
filled individual beverage containers. 

5 The system of claim 2 further comprising: 

a product loading mechanism operably connected with the product supply and the 
pneumatic conveyor and operable when activated to load, from the supply, a food product, 
in its container, to the pneumatic conveyor; and 

the controller being further operable to activate the loading mechanism in response 
to a command from the order entry device. 

6. The system of claim 5 wherein: 

the order entry device includes means for accepting a product selection from the 
customer and generating a product selection command in response thereto; 

the storage unit is configured to store a plurality of supplies of different food 

Pr0dUCt the a p d roduct loading mechanism is operable, when activated, to selectively load a 
product from one of the supplies in accordance with the product selection command. 

7 The system of claim 6 wherein: 

the product storage unit is a refrigerated unit configured to support a plurality of 
supplies of filled individual beverage containers. 
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8. The system of claim 1 wherein: 

the pneumatic conveyor includes a reusable hollow carrier moveable therein adapted 
to enclose a food product therein for transfer from the food product supply terminal to the 
product dispensing unit; and 
5 the pneumatic conveyor being operative, when activated, to apply a pneumatic 

pressure across the carrier to move the carrier from the food product supply terminal to the 
product dispensing unit. 

9. The system of claim 1 further comprising: 

a product loading mechanism operably connected with the product supply and the 
pneumatic conveyor and operable when activated to load, from the supply, a food product, 
in its container, to the pneumatic conveyor; and 
5 the controller being further operable to activate the loading mechanism in response 

to a command from the order entry device. 

10. The system of claim 9 wherein: 

the order entry device includes a product selector operative to generate a product 
selection command in response to a product selection by the customer; 

the supply is configured to store a plurality of supplies of different food products; 

5 and, 

the product loading mechanism is operable, when activated, to selectively load a 
product from one of the supplies to the conveyor in accordance with the product selection 
command. 

1 1 . The system of claim 10 wherein: 

the supply is configured to support a plurality of supplies of filled individual beverage 
containers; 

the product selector being operative to generate the product selection command in 
5 response to a beverage selection by the customer; and 

the product loading mechanism is operable, when activated, to selectively load a 
beverage from one of the supplies to the conveyor in accordance with the product selection 
command. 

12. The system of claim 1 wherein: 

the order entry device includes a product selector operative to generate a product 
selection command in response to a product selection by the customer. 

13. The system of any of claims 1, 2, 9, 10 or 12 wherein: 

the pneumatic conveyor is configured to receive a packaged food product in its 
packaging container at the supply terminal; and 

the pneumatic conveyor is operative, when activated, to apply a pneumatic pressure 
across the container to move the container and packaged food product from the food 
product supply terminal to the product dispensing unit. 

14. The system of claim 13 wherein the packaged food product is a beverage in a 
prefilled beverage container, and wherein: 

the pneumatic conveyor is configured to receive the beverage in its container; and 
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the pneumatic conveyor is operative, when activated, to apply a pneumatic pressure 
across the prefilled beverage container to move the container and beverage from the supply 
terminal to the dispensing unit. 

15. The system of claim 1 wherein: 

the customer terminal is located remote from the supply terminal. 

16. The system of claim 15 wherein the system is located at a facitlity having at least 
one pedestrian or vehicular access lane, and wherein: 

the customer terminal and the supply terminal are located on opposite sides of the 
access lane. 

17 The system of claim 16 wherein: 

the customer terminal is located at a gasoline service island and the food product 
supply terminal is located at a gasoline service station across a vehicle access lane from the 
customer terminal. 

18. The system of claim 1 wherein: 

the system is interconnected with a diverse vending system having a payment 
subsystem for accounting for payment for goods or services provided to the customer, the 
subsystem being selected from the group consisting of a charge account subsystem, a cash 
payment subsystem, and a membership account subsystem; and 

the payment device being interconnected with the subsystem such that payment 
for the vended packaged food product is made through the payment subsystem of the 
diverse vending system. 

19. The system of claim 18 wherein: 

the diverse vending system is a gasoline vending system at a gasoline serv.ce 
facility having a gasoline service island which includes a gasoline pump and a cred.t card 

readef ' the payment subsystem being a credit card billing subsystem interconnected with 

the pump and to the credit card reader to automatically charge gasoline purchases to a 

charge account of the customer; 

the customer terminal is located at a gasoline service island; and 

the payment device includes connections to the billing subsystem of the gasol.ne 

vending system to automatically charge a purchase of the vended packaged food product 

to the charge account of the customer. 

20. The system of claim 18 wherein: 

the diverse vending system is a product retail facility having a check-out lane 

there8t: the payment subsystem including a cash register located at the check-out lane 
receiving payment from the customer for products vended through the diverse vending 
system; 

the customer terminal is located at the check-out lane; and 
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the payment device includes connections to the each register to automatically post 
a charge for the purchase of the vended packaged food product to a total at the cash 
register. 

21 . The system of claim 18 wherein: 
the diverse vending system is a membership facility of which the customer is a 

member; 

the payment subsystem includes a membership account of the customer; 
the customer terminal is located at the membership facility; and 
the payment device includes means for receiving data identifying the member to 
automatically charge the purchase of the venaed packaged food product to the membership 
account of the customer. 

22. A method of vending packaged food products comprising the steps of: 
providing a customer terminal having an order entry device located thereat, the 

terminal being equipped with a product delivery unit operable to present a food product in 
its packaging container to the customer; and 

providing a pneumatic conveyor having a tube extending from a loading station to 
the product delivery unit of the customer terminal; then 

in response to a command entered through the order entry device by a customer, 
loading into the tube at the loading station, a prepackaged food product in its packaging 
container; then 

applying differential pneumatic pressure across the container, in response to the 
command, to move the product through the tube to the customer terminal. 

23. The method of claim 22 wherein: 
the product loading step includes the step of loading a prefilled beverage container 

into the tube; and 

the pressure applying step includes the step of applying the differential pressure 
5 across the beverage container to deliver a beverage to the customer at the customer 

terminal. 

24. The method of claim 22 wherein: 

the customer terminal providing step includes the step of providing the customer 
terminal in an ambient temperature environment; 

the loading step includes the steps of maintaining the product at a non-ambient 
5 temperature and loading the temperature maintained product into the tube. 

25. The method of claim 24 wherein: 

the loading step includes the steps of storing the product in a refrigerated 
environment and loading the product therefrom into the tube. 



WO 96/28279 



PCT/US96/03590 



- 24 - 

26. The method of claim 22 wherein: 

the customer terminal providing step includes the step of locating the customer 
terminal across an access lane from the loading station; and 

the pneumatic conveyor providing step includes the step of extending the tube from 
a loading station across the access lane to the product delivery unit of the customer 
terminal. 

27. The method of claim 22 wherein: 

the customer terminal providing step includes the step of providing a customer 
terminal with the order entry device that includes a product selector; and 

the loading step includes the step of, in response to a product selection made by 
the customer with the product selector, loading into the tube at the loading station a 
selected prepackaged food product in accordance with the product selection. 

28. The method of claim 22 wherein: 

the customer terminal providing step includes the step of providing a customer 
terminal having a payment information receiving device associated therewith; and 

the method further comprises the step of communicating information from the 
payment receiving device to a diverse payment accounting system account of the customer. 

29 A method of vending packaged food products at a facility equipped with a diverse 
product or service vending system having a payment accounting system associated 
therewith, the method comprising the steps of: 

providing a customer terminal having an order entry device operable to generate an 
order command in response to order input from a customer, a payment device operable to 
generate a payment command in response to payment input information associated with the 
customer, and a product dispensing unit operable to present a food product in its packaging 
container to the customer; and 

providing a pneumatic conveyor having a tube extending from a loading station to 
the product delivery unit of the customer terminal; then 

in response to a command entered through the order entry device by a customer, 
loading into the tube at the loading station, a prepackaged food product in its container; 

pneumatically transporting the product through the tube, in response to the order 
command, from the loading station to the customer terminal; and 

communicating to the payment accounting system of the diverse product or service 
vending system, in response to the payment command, data of a purchase of the product 
by the customer. 

30 The method of claim 29 for use wherein the facility is a gasoline service station 
equipped with a gaso.ine vending system having a gasoline pump island and a credit card 
charge system associated with the gasoline vending system, the method where.n: 

the customer terminal providing step includes the step of providing the customer 

terminal at the island; , „ , 

the communicating step including the step commun.cat.ng information of the 
purchase of the product by the customer to an account of the customer maintained in the 
credit card charge system of the gasoline vending system. 
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31. An auxiliary system for vending individually packaged products to customers of a 
diverse product or service providing system having a payment receiving or charging 
subsystem associated therewith, the auxiliary system comprising: 

an order entry device at a vending location accessible to a customer of the diverse 
5 system; 

a product delivery unit at the vending location; 

a product supply at a supply location having a plurality of products thereat; 

a pneumatic conveyor responsive to a control signal from the controller, the 

conveyor including a delivery tube extending from the product supply to the 
10 product delivery unit, the tube having a loading end at the product supply and 

a delivery end connected to the product delivery unit; 
a communication link logically interconnecting the auxiliary system with the 

payment subsystem of the diverse system; and 
control logic configured to generate the control signal and to cause the 
1 5 communication of transaction price information to the payment subsystem in 

response to the entry of an order on the order entry device. 

32. The system of claim 31 wherein the diverse vending system is a gasoline vending 
system at a gasoline service facility having a gasoline service island which includes a 
gasoline pump and a credit card reader, and the payment subsystem thereof is a credit card 
billing subsystem connected to the pump and to a the credit card reader to automatically 

5 charge gasoline purchases to a charge account of the customer, and wherein: 

the order entry device and the product delivery unit are located at a gasoline service 
island; and 

the communications link logically interconnects the auxiliary system with the billing 
subsystem of the gasoline vending system to automatically charge a purchase of the vended 
10 product to the charge account of the customer. 

33. The system of claim 31 wherein the diverse vending system is a product retail 
facility having a check-out lane thereat, the payment subsystem thereof including a cash 
register located at the check-out lane for receiving payment or charge identifying from the 
customer for products vended through the diverse vending system, and wherein: 

5 the order entry device and the product delivery unit are located at the check-out 

lane; and 

the communications link logically interconnects the auxiliary system with the cash 
register to automatically include the price of a purchase of the product vended by the 
auxiliary system to a total at the cash register. 

34. The system of claim 31 wherein the diverse vending system is a membership 
facility of which the customer is a member and the payment subsystem includes a system 
for charging a membership account of the customer, and wherein: 

the order entry device and the product delivery unit are located at the membership 
5 facility; and 

the communications link logically interconnects the auxiliary system with the 
payment subsystem and includes means for receiving data identifying the member and 
automatically charging the purchase of a product vended through the auxiliary system to 
the membership account of the customer. 
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35. The system of claim 31 wherein the diverse vending system is a guest facility of 
which the customer is a guest registered to a room, the payment subsystem thereof 
including the room account of the customer, and wherein: 

the order entry device and the product delivery unit are located in the room of the 
customer; and 

the communications link logically interconnects the auxiliary system with the 
payment subsystem and includes means for identifying the room of the customer to 
automatically charge the purchase of the vended product to the room account of the 
customer. 

36 The system of claim 31 wherein the diverse vending system is a guest facility of 
which the customer is a guest registered to a room, the payment subsystem thereof 
including the room account of the customer, and wherein: 

the order entry device and the product delivery unit are located in common space 
at the guest facility; and 

the communications link logically interconnects the auxiliary system with the 
payment subsystem and includes means for identifying the room of the customer to 
automatically charge the purchase of the vended product to the room account of the 
customer. 

37 The system of claim 31 further comprising: 

a automatic packaged product loading device connected to the loading end of the 
tube and responsive to the control signal to load a product into the tube. 

38. The system of claim 31 wherein: 

the product supply includes a product storage unit having a temperature maintained 
interior; and 

the product delivery unit is located in an ambient temperature environment. 

39. The system of claim 31 wherein: 

the pneumatic conveyor includes a hollow carrier moveable therein and adapted to 
enclose the product therein for transfer from the product supply terminal to the 
product delivery unit. 

40. The system of claim 39 wherein: 

the hollow carrier is a reusable hollow carrier. 

41 The system of claim 39 wherein: 

' the order entry device includes a product selector operative to generate a product 
selection command in response to a product selection act by the customer at 
the vending location. 

42 The system of claim 41 wherein: 

the pneumatic conveyor includes a hollow carrier moveable therein and adapted to 
enclose the product therein for transfer from the product supply terminal to the 
product delivery unit. 
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43. The system of claim 31 wherein: 
the pneumatic conveyor is configured to receive a packaged product in its 

packaging container at the supply terminal; and 
the pneumatic conveyor is operative, when activated, to apply a pneumatic pressure 
across the packaging container of the product to move the container and 
packaged product from the product supply to the product delivery unit. 

44. The system of claim 31 wherein: 
the product delivery unit is located sufficiently remote from the product supply to 

permit at least one pedestrian or vehicular access lane or a space dividing 
partition therebetween. 

45. A method of vending packaged products comprising the steps of: 
providing a product loading station; 

providing a customer terminal remotely located from the loading station across an 
intermediate space sufficient to contain a pedestrian or vehicle access lane, a 
diverse article support or conveyor or a space divider, partition or thermal 
barrier, separating the loading station from the customer terminal, the terminal 
having thereat an order entry device and a product delivery unit; 
providing a pneumatic conveyor having a tube extending from a loading station past 
the intermediate space to the product delivery unit of the customer terminal; 
then 

loading into a tube at the loading station, in response to an order entered through 
the order entry device by a customer, a product packaged in a packaging 
container; then 

moving the product with pneumatic pressure through the tube from the loading 
station to the customer terminal. 

46. The method of claim 45 wherein: 
the customer terminal providing step includes the step of providing the customer 

terminal in an ambient temperature environment; and 
the loading step includes the steps of: 

maintaining the product at a non-ambient temperature, and 
loading the temperature maintained product into the tube. 

47. The method of claim 45 wherein: 
the differential pressure providing step includes the step of applying differential 

pressure directly across the packaging container of the product and thereby 
moving the product without a carrier in its packaging container to the product 
5 delivery unit. 

48. The method of claim 45 further comprising the steps of: 

providing the order entry device with a product selector on which a selection of one 
of a plurality of products can be selected by a customer; and 

the loading step including the step of, in response to a product selection made by 
5 the customer with the product selector, loading into the tube at the loading 

station a selected packaged product in accordance with the product selection. 
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49. The method of claim 45 further comprising the steps of: 

providing payment means for, upon the actuation thereof, charging the price of the 

product to the customer; and 
actuating the payment means, in response to the entry of an order through the 

order device. 

50. The method of claim 49 wherein: 

the payment means providing step includes the step of connecting the payment 
means in communication with a payment subsystem of a diverse product or 
service vending system; and 

the method further comprising the step of processing the charging of the price of 
the product through the payment subsystem of the diverse system. 

51. The method of claim 50 wherein the diverse vending system includes a lodging 
facility for vending guest room accommodations to guests and having a payment subsystem 
by which room accommodation charges are posted to guest room accounts of the guests, 
and wherein: 

the product loading station is provided at a central location in the lodging facility; 
one such customer terminal is provided in each of a plurality of the guest rooms of 
the facility; 

the pneumatic conveyor is provided with at least a portion of the tube extending 
from the loading station to the product delivery unit of each of the customer 
terminals; 

the payment means is provided with a communication link connecting the order 
entry device of each customer terminal with the payment subsystem of the 
lodging facility; and 

the loading, moving and actuating steps include the steps of processing an order 
entered on the order entry device in guest room of a guest of the facility, 
pneumatically delivering an ordered product through the tube to the delivery unit 
in the guest room of the guest and charging the price of the delivered product 
to a guest room account of the guest. 

52 The method of claim 50 wherein the diverse vending system includes a lodging 
facility 'for vending guest room accommodations to guests and having a payment subsystem 
by which room accommodation charges are posted to guest room accounts of the guests, 
and wherein: 

the product loading station is provided at a central location in the lodging facility: 

the customer terminal is provided in a location accessible to guests of the facility; 

the payment means is provided with a communication link connecting the order 
entry device of the customer terminal with the payment subsystem of the 
lodging facility and includes means for identifying a guest room account of a 
guest of the facility who is entering an order on the order entry device; and 

the loading, moving and actuating steps include the steps of processing an order 
entered by a guest on the order entry device at the customer terminal, 
pneumatically delivering an ordered product through the tube to the delivery unit 
at the customer terminal and charging the price of the delivered product to a 
guest room account of the guest entering the order. 
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53. The method of claim 50 wherein the diverse vending system includes a membership 
facility for vending membership privileges to members of the facility and having a payment 
subsystem by which membership charges are posted to membership accounts of the 
members, and wherein: 

the product loading station is provided at a central location in the membership 
facility; 

the customer terminal is provided in a location accessible to members of the facility; 

the payment means is provided with a communication link connecting the order 
entry device of the customer terminal with the payment subsystem of the 
membership facility and includes means for identifying a membership account 
of a member of the facility who is entering an order on the order entry device; 
and 

the loading, moving and actuating steps include the steps of processing an order 
entered by a member on the order entry device at the customer terminal, 
pneumatically delivering an ordered product through the tube to the delivery unit 
at the customer terminal and charging the price of the delivered product to a 
membership account of the member entering the order. 

54. The method of claim 50 wherein the diverse vending system includes a retail 
facility for vending goods or services to customers of the facility and having a payment 
subsystem by which charges are posted to customer accounts of its customers, and 
wherein: 

the product loading station is provided at a central location in the retail facility; 
the customer terminal is provided in a location accessible to customers of the 
facility; 

the payment means is provided with a communication link connecting the order 
entry device of the customer terminal with the payment subsystem of the retail 
facility and includes means for identifying a customer account of a customer of 
the facility; and 

the loading, moving and actuating steps include the steps of processing an order 
entered by a customer on the order entry device at the customer terminal, 
pneumatically delivering an ordered product through the tube to the delivery unit 
at the customer terminal and charging the price of the delivered product to a 
customer account of the customer entering the order. 

55. The method of claim 50 wherein the diverse vending system includes a retail 
facility for vending goods or services to customers of the facility and having a billing 
subsystem by which charges for the goods or services purchased in a purchasing 
transaction by a customer of the facility are posted to customer accounts of the customer, 
and wherein: 

the product loading station is provided at a central location in the retail facility; 
the customer terminal is provided in a location occupied by a customer of the 

facility who is engaged in a goods or services purchasing transaction with the 

facility; 

the payment means is provided with a communication link connecting the order 
entry device of the customer terminal with the payment subsystem of the retail 
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facility and includes means for charging a customer account of the customer 
engaged in the purchasing transaction; and 
the loading, moving and actuating steps include the steps of processing an order 
entered by a customer on the order entry device at the customer terminal, 
pneumatically delivering an ordered product through the tube to the delivery unit 
at the customer terminal and charging the price of the delivered product to the 
customer account of the customer engaged in the purchasing transaction. 

56 The method of claim 55 wherein the retail facility includes a gasoline service station 
having a central building and at least one gasoline pump service island spaced across a 
vehicle access lane for the building, the payment subsystem including a credit card reader 
at the service island in communication with the payment subsystem by which charges for 
gasoline purchases by a customer of the gasoline service station are posted to charge 
accounts of gasoline customers, and wherein: 

the product loading station is provided at the central building; 

the customer terminal is provided at the gasoline pump service island; and 

the loading, moving and actuating steps include the step charging the price of the 

delivered product to the account of a gasoline customer engaged in a gasoline 

purchasing transaction. 

57 The method of claim 55 wherein the payment subsystem of the retail facility 
includes a checkout counter having a payment register located thereat for processing 
charges for the goods or services purchased by a customer of the facility in the purchasing 
transaction, and wherein: 

the customer terminal is provided adjacent an area occupied by a customer whose 
purchasing transaction is being processed at the register; and 

the loading, moving and actuating steps include the step charging the price of the 
delivered product to the transaction of the customer being processed at the 
register, 

58. The method of claim 49 wherein: 

the customer terminal is provided adjacent a vehicle access lane; 

the loading station is in a structure occupied by a food preparation operation; 

the loading step includes the steps of preparing food products in the structure and, 
in response to the order entered through the order entry device, packaging the 
prepared food in a packaging container, inserting the packaged food into the 
tube and pneumatically moving the packaged food in its container to the 
product delivery unit. 

59 The method of claim 49 further comprising the steps of: 

' in response to the order entered through the order entry device, mixing a beverage 
in the vicinity of the loading station, packaging the mixed beverage in a 
packaging container, inserting the packaged beverage into the tube and 
pneumatically moving the packaged beverage in its container to the product 
delivery unit. 
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60. A system for vending packaged products comprising: 
a product loading station; 

remote terminal means for receiving order commands from a customer and 

presenting products to a customer thereat; 
a pneumatic conveyor having a tube extending from a loading station to the product 

delivery unit of the remote terminal; 
means for actuating the conveyor in response to an order entered through the order 

entry device by a customer to move a packaged product packaged to the 

product delivery unit. 

61 . The system of claim 60 wherein: 

the actuating means includes means for applying differential pressure directly across 
the packaging container of the product and thereby moving the product without 
a carrier in its packaging container to the product delivery unit. 

62. The system of claim 60 wherein: 

the remote terminal means includes means for selecting one of a plurality of 
products; and 

the system further includes means at the loading station responsive to the selecting 
means for loading a selected packaged product into the tube. 

63. The system of claim 60 further comprising: 

payment means for processing the charging of the price of the product to the 
customer. 

64. The system of claim 63 wherein: 

the payment means includes means for communicating with a payment subsystem 
of a diverse product or service vending system for processing the charging of 
the price of the product. 

65. The system of claim 60 further comprising: 
restockable supply means at the loading station; and 

means at the loading station responsive to the quantity of products in the supply 
means for generating an restocking signal to a supplier. 

66. A method of vending a packaged product comprising the steps of: 

receiving a signal at a product supply terminal from a remotely located customer 
terminal; 

loading, at the product supply terminal, in response to the signal, from the customer 
terminal, a packaged product into an inlet end of a tube of a pneumatic conveyor; then 

pneumatically conveying the product through the tube to the customer terminal; 

then 

developing pneumatic back-pressure behind a floating element that forms a slidable 
seal with the tube ahead of the moving container with the floating element in an upstream 
position in the tube; and then 

gradually releasing the back-pressure as the product moves against the element and 
the element moves with the product toward a downstream position in the tube to apply a 
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gradually decreasing upstream force on the element until the product comes to rest at the 
customer terminal. 

67. The method of claim 66 further comprising the step of: 

transitioning from the back-pressure developing step to the back-pressure releasing 
step in response to location of the product in the vicinity of the customer terminal. 

68. The method of claim 67 wherein: 

the transitioning step includes the step of operating a valve in the tube with the 
presence of the container. 

69. The method of claim 66 wherein: 

upon the approach of the product in the vicinity of the customer terminal, 
developing the pneumatic back-pressure ahead of the product from energy of the product 
moving in the tube. 

70. The method of claim 66 wherein: 

the pneumatic back-pressure developing step includes the step of bypassing air from 
ahead of the product to behind the floating element. 

71. The method of claim 70 wherein: 

the bypassing step is responsive to the presence of the container at a location in the 

tube. 

72. The method of claim 70 wherein: 

the back-pressure releasing step is responsive to the location of the container in the 



73. The method of claim 66 wherein: 

the loading step includes the step of loading the product, packaged in a molded 
plastic container having at least one outwardly extending annular portion formed therein, 
into the inlet end of the tube with the at least one annular portion forming a general seal 
with the inside of the tube; 

the conveying step includes the step of applying pneumatic pressure across the 
container to move the product through the tube with the annular portion in close proximity 
to the inside of the tube. 

74 A method of vending a packaged product comprising the steps of: 

loading a packaged product in a molded plastic container having at least one 
outwardly extending annular portion formed therein into an inlet end of a tube of a 
pneumatic conveyor with the at least one annular portion forming slidable and a general seal 
in proximity with the inside of the tube; then 

pneumatically conveying the product through the tube to a customer terminalb y 
applying pneumatic pressure across the container to move the product through the tube 
with the at least one annular portion of the container in close proximity to the ins.de of the 
tube. 
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75. The method of claim 74 further comprising the step of: 

providing the container for loading having a body having a middle portion of a 
nominal diameter, two of the annular rings located on opposite sides of the middle portion 
and having diameters larger than the nominal diameter; 

the container further being provided having a bottom end with one of the annular 
rings located proximate thereto, and an openable top end of a diameter less than the 
nominal diameter with the other of the annular rings being located between the middle 
portion and the top end. 

76. A product dispensing system comprising: 
a product supply; 

a product dispensing unit remote from the product supply; 

a pneumatic conveyor having a product delivery tube extending from the product 
supply and the product dispensing unit; 

a deceleration device at the product dispensing unit including a floating element 
slidably mounted in, and forming a slidable seal with, the tube; and 

means for developing pneumatic back-pressure behind the floating element to 
decelerate a product moving thereagainst. 

77. The system of claim 76 wherein: 

the back-pressure developing means includes a bypass valve at the dispensing unit 
in the tube ahead of the floating element, and a bypass tube extending from the valve to 
behind the floating element. 

78. The system of claim 77 wherein: 

the back-pressure developing means further includes means for actuating the valve 
to develop bypass air from the valve to behind the floating element in response to the 
presence of a product at a location in the product delivery tube. 

79. The system of claim 78 wherein: 

the actuating means includes a camming member moveable upon contact by a 
product moving in the tube at the valve. 

80. The system of claim 76 further comprising: 

a product moveable through the product delivery tube and having a packaging 
container having at least one outwardly extending annular portion formed therein in slidable 
sealing contact with the delivery tube. 

81. A product dispensing system comprising: 
a product supply; 

a product dispensing unit remote from the product supply; 

a pneumatic conveyor having a product delivery tube extending from the product 
5 supply and the product dispensing unit; 

a deceleration device at the product dispensing unit including a floating element 
slidably mounted in, and forming a slidable seal with, the tube; 

a bypass valve at the dispensing unit in the tube ahead of the floating element; and 
a bypass tube extending from the valve to behind the floating element. 
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82. The system of claim 81 wherein: 

the bypass valve includes a camming member moveable upon contact by a product 
moving in the tube at the valve. 

83. The system of claim 81 wherein: 

a product moveable through the product delivery tube and having a packaging 
container having at least one outwardly extending annular portion formed therein in slidable 
sealing contact with the delivery tube, 
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